Mechanisms by which tumor necrosis factor stimulates hepatic fatty acid synthesis in vivo.
We have previously shown that bolus intravenous administration of tumor necrosis factor (TNF) to normal rats results in a rapid (within 90 min) stimulation of hepatic fatty acid synthesis, which is sustained for 17 hr. We now demonstrate that TNF stimulates fatty acid synthesis by several mechanisms. Fatty acid synthetase and acetyl-CoA carboxylase (measured after maximal stimulation by citrate) were not higher in livers from animals that had been treated with TNF 90 min before study compared to controls. In contrast, 16 hr after treatment with TNF, fatty acid synthetase was slightly elevated (35%) while acetyl-CoA carboxylase was increased by 58%. To explain the early rise in the hepatic synthesis of fatty acids, we examined the regulation of acetyl-CoA carboxylase. The acute increase in fatty acid synthesis was not due to activation of acetyl-CoA carboxylase by change in its phosphorylation state (as calculated by the ratio of activity in the absence and presence of 2 mM citrate). However, hepatic levels of citrate, an allosteric activator of acetyl-CoA carboxylase, were significantly elevated (51%) within 90 min of TNF treatment. TNF also induces an acute increase (within 90 min) in the plasma levels of free fatty acids. However, hepatic levels of fatty acyl-CoA, which can inhibit acetyl-CoA carboxylase, did not rise 90 min following TNF treatment and were 35% lower than in control livers by 16 hr after TNF. These data suggest that TNF acutely regulates hepatic fatty acid synthesis in vivo by raising hepatic levels of citrate.(ABSTRACT TRUNCATED AT 250 WORDS)